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of s t a b i l i t y  in p o s t — l 9 l  5— c o h o r t  t o t a l  r a t e  of f e r t i l i t y  a f t e r  the  e a r l i e r

f a i r l y  s t e ady  d e c i i n e , and tb -n e r a p id e v o l u t i o n  w h i c h  t hese  co h o r t s  expe-

r i e n c e d  in - n age pa t t e  rn  of f i r s t  m a r r i a g e , in  s t r i k i n g  d e p a r t u r e  f r o m  the

75
cohorts aged 1 ~— l 0  b e f o r e  191  1 . (That specity lng a ditfere nt c o n i b i n a t i o n

of d at  a me — e - x p  re - s s ioni  ar-nd f i t t i n g  m a y  bette’ r accon’nmflo dlat e suci i  v a r i a t i o n s

has  a lr e - a d  beer -n  s u g g e s t e d .  I

In n  the ’ c on t e x t  of t ine f u l l  l $ — v e a r  s e qu e n i c e  if  a . s and  f o r

t hie X I  and  N 2 I )  h i s t o r i e s , t h e  p e r i o d s 1 fl 0 — 1 1 1 2 1 )  and t h e  p e r i o d  a r o u n d

10 4 ( 1  n i ig ii t  be t h o u g iit s n n i a l l  ab c r a t i o r i s in - i  an  o n g o i n g  t r e n d . One w i l l

re  c a l l  , h o w e v e r  , t h a t  t u e  s e pe’ r int l  s we me ’ identified in - i c-ar 1 i cr  po r t  i o n s  of

t h e  a n a l y s i s  as  t r a n s i t i on s  - a p p e - a r i n i g to i n v o l v e  bo th  c h a n g e  i n - i  m a r i t a l

fe r t  i l i t v  p a t t e  r i - i s  and c iia m - i g e ’  i n  t he  ag e-  pa t  te - rn - i  of emi t my in to c o h a b i t a t i o n .

( R e c a l l  F i g .  I , e - \ - id i c ’nc e  as  e a r l \  as  tb - i c-  FUR f i t t i n g ;  a l so  Fi g .  1 1  on

l i n i e ’ a r  c o n - i - i p e r - i s a t i o n - i  of t h e  n n a r : t i l  f e r t i l i t y  s e q u e n c e  p a r~im e t e ’r s  f o r  t o t a l

r a t e  of f e r t i l i t y  and l - i g .  12  on l i i u e ’ a r  c o r n p e n s a t i o n i  a t  t i n e  o v e r a l l  f e r t i l i t y

s c - qu i e n c e  p a r a m e t e rs  fo r  m a r i t a l  f e r t  i L t ~~. 1

For  a m o r e  v i v i d  i m n - i p r e s s i o n  at  s o n - i - i c -  i n i t e r s e ’c t  i o n s  of c o h o r t  an - id

c r o s s — s e c t i o n a l  e x p e r i e n c e , we s n i p e ’ r i n i p Ose  t h e  p a i r s  of time vectors.

I - o r  c - x a n n p le . w i t h  Cl  5~~. c e - n t c r e ’d  o n - i  ~ e a r  at  age  3 i 1 — 3 4  ( F i g .  1 6 A i . on - ic

s t - c - s  t h i a t , b e f o r e ’  i~~08 . t i i - e x t e m i t  to w h i c h  t h e  c r o s s — s e c t i o n a l  age  d i s t r i b u —

io mn a t  f u n c t i o n i n g  a c t i v i t y  s t a t e s  w a s  c h a n g in g  i n  dcg re-c and d i r e c t i o n  of

ske’wnes s w a s  ye r y  s i nn i l a r  to the extent to  w h i c h  cob~a r t s  t h e n  at th e

centra l • c g a ’  s of childbeari n g were s h i f t i n g  t h i e i  r age p a t t e r n  01 a c t i v i t y  to

0 v o u n g e ’r  or  o l d e ’r  a g e s .  Ti -ne  p a t t e r n s  a v e r  t i m e  t h e n - i  d i v e r g e  s h a r p l y .  I f
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one moves  the p o s t - 19 0 7  C 15$. s f o r w a r d  anothe r 1 0 - 1 5  years on the

V 
t i n -ne  l i n e - - ( F i g.  16B shows a sh i f t  of 12 yea rs , so tb-nat these cohort values

a r e  then  s u p e r i m p o s e d  on those  for  X l 5~~. for the years 1920 and after )--

the patterns of change in the two sk e w n e s s  v e c t o r s  are again ext raordi .

naril y sim i lar  for  about 25 years b e f o r e  p a r t i n g  a b r up t ly once  more  about

1 9 4 5 .

We learn more about the r e l a t i o n  of t h e s e  p a t t e r n s  by a f u r t h e r

di ssecti on o f th e cohor t param ete r ~~~ . . By LS r e g r e s s i o n  of Cl  5$. o r-i

CT , w e  s e p a r a t e  in to  the  r e s i d u a l s  t h a t  p o r t i o n - n  of  c h a n g e  in  $. not

a s s o c i a t e d  w i t h  change  in l eve l  of f e r t i l i t y  ( F i g .  1 7 ) .  ( T h e  r e g r e s s i o n

c o e f f i c i e n t  and co nsta nt a re  i nc luded  i n Table  7 , pag e 43. I The cohorts

w-i th  p o s i t i v e  r e s i d u a l s  are  t h o s e  whose  d i s t r i b u t i o n  of f u n c t i o n i n g  a c t i v i t y

s t a t e s  is skewed more toward the younger ages than would correspond on

the a v e -r a g e  to the  level  of f e r t i l i t y ; the c o h o r t s  w i t h  n eg a t i v e  re sid uals

a re  those  w i t h  l a t e r  age d i s t r i b u t i o n s  of a c t i v i t y  t i - nan  would c o r r e sp o n d

on the a v e - r a g e  to the  l e v e l .

If we d i r e c t  our  a t te n t i o n  to the c o h o r t s  aged l~~-l0  in 1892-1917 (and aged

30- ~4 in  l Q 0 7 _ 10 3 2 ’) , we see t h a t  the- d i v e rg e n c e  of c o h o r t  f r o m  c r o s s- s e c t i o na l

p a t t e r n  over  t i m e  in Fi g.  16A begins precisel y w i t h  those cohorts which

adopted an e a r l i e r  th a n  a v e r ag e  age p a t t e r n  of l e v e l - c om p e n s a t e d  a c t i v i t y .

The  a lr n o s t - s up e r i n -nposable  b e h a v i o r  fo r  2 5  y e a r s  i n n  F i g .  16B i n c l u d e s  al l  of

t h e s e  c o h o r t s  w i t h  the e a r l i e r  p a t t e r n , and the  d i v e rg e n c e  at 194 5 i s  pre-

• 
c i s e ly wi th  those cohor ts  which r eve r t ed  to a l a t e r - t h a n- u s u a l  age  p a t t e r n  of

l e v e l - c o mp e n s a t e d  a c t i v i t y . (One may i-note tha t  fo r  the  c o ho r t s  covered  by 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘
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F ’i g .  1613 , t o t a l  ra te ’  of f e r t i l i t y , ex p r e ’s s e - d  as mn e’an numbe ’ r of c h i l d r e n  pe r

w o n n a n n , droppe ’d  f r o m  3. 50 to 1. 88 , wh il i ’  c r o s s - s e c t i o n a l  t o t a l  ra t e- in  the

v e ’a r s  1020 104 5 d ropped  t’ron-r 1 . 2 3 to 1. 70 ar - id r o s e  a g a i n  to 2 .  6 3 . I

C o m p a ri s o n  of t i -ne  c o h o r t  and c r o s s -s e c t i o n a l  s e q u e n c e s  of f u l l

l e v e l — c o n n i p e n s a t e d  d i s t r i b u t i o n s  of f u n i c t i o m i i m n g  a c t i v i t y  s t a t e s  ( a s  f o r  the

6 $ -y e a r  m a r i t a l  and ov e r a l l  f e r t i l i t y  seque it c e ’ s . p a g e s  47 to  51 above)

i s  r e s e r v e d  fo r  a l a t e r  d i s c u s s i o n  of t h e  p a r a m e te r s  r e s u l t i n g  f r o m  f i n e -

t u n i n g  the  f i t s .

G 3 . Cohor t  v s .  c r o s s - s e c t i o m n a l  e v i d e n ce  f o r  d a t a  p o i n t s  of l e s s e r

a c c u r a c y

A m a j o r  b e n e f i t  of FUR a n a l y s i s  of f e r t i l i t y  d i s h  r i b e i t i o n s  was  ex p e ct e d

to he t i n e  c a p a c i t y  to e x t r a c t  the  u n d e m l y imig  r e g u l a r i t i e s  w h i l e  r e v e a l i n g  tb - i c

p o i n t s  o r  pc - r i n d s  of  d e p a r t u r e  iron -i  t in e  t r c - n d  or  t he- u s u a l  p a t t e r n .  \Ve

have-  c o n c e n t r a t e d  i n  p r e c e d i ng  s e c t i o n s  on t h e  r e g u l a r i t i e s  and t h e i r

f u r t h e r  c l i s s e c t i o r ’i , in  o rde ’ r to  l e a r n  m o r e  abou t  the  d y n i a n i i c s  of c h a n g e

o v e r  t h e  t i m n i c  s e q n n e n c e s .  I l e ’r e  \\~~‘ ope n t h e  q u e s t i o n  of t h e  li a r - i d l i n g  of

d a t a  c - i f  l es  scr  a c c u r a cy .

Some e r r o r s , p a r t i c u l a r l y  in the  p o p u l a t i o n  d at a  b e f o r e  about  1840 ,

are-  t houg ht to e x i st  i n  the  y e a r l y  d a t a  f r o m - i n  (‘.r u n d d  r a g e n  used  to c al c u l a t e

the  l i re ’ - 18 7 5  a g e - sp e c i f i c  f e r t i l i t y d i s t r i b u t i o n s .  ~~~ ‘ (Ti - i c  p o s s i b i l i t y  of

othe r c o n i n n on type - s of error — — a m i s s  i o n s  of b i r t h s , n n i  sp l a c e nn e  n -it of

b i r t h s  i n  t i m e , n n i s p h a c e m i i c n t  of wo men  by a g e - — m u s t  a l s o  he c o n si d e r e d .  1

• ‘ F r o m  t u e  1- 1{R a n a l y s i s  - w h a t  g e n e r a l  e v i d e n c e  of such  e r r o r s  i s  t h e r e ?

The  FU R  -de ’  m i v c d  t i m e  p a r a n n e t e  m f o r  N I  S an - id N 2 0  d(i not e x h i b i t

1~ - — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •V —p.
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much  y e a r -t o - y e a r  i r r e g u l a r i t y  ( F i g.  1 4 ) .  The onl y s i n g u l a r  d e p a rt u r e s

V are  in $. f o r  1783  and 1 792.  ( F i g .  S shows these two ~‘ears to he a be r r a n t

F in the r e s i d u al s  a l so .  In  c o nt r a s t , the t o t a l  r a t e  of f e r t i l i t y  f l u c t u a t e s

r a the r w i d e l y f ront  y e a r  to y e ar  b e f o r e  1870.  It  a p p e a r s  tha t  the  age

d i s t r i b u t i o n  of b i r th s  in c r o s s - s e ct i o n  may be f a i r l y a c c u r a t e ly r e p r e s en t e d

by the  r e co r d e d  da ta , eve n thoug h the  l e v e l  of f e r t i l i t y  mn a y  be v a r i o u s l y

inn error for the early years .

C o h o r t  h i s t o r i e s  c o n s t r u ct e d  f r o m  the  c r o s s - se c t i o n a l  a g e - s p e c i f i c

ra te - s w o u l d  r e f l e c t  any y e a r -  s p e c i f i c  e r ro r s  in  l eve l  in t w o  w a y s :

Ti-ic l e s s  a c c u r a t e-  r a t e s  fo r  one y e a r  w’ould be d i s s em i n a t e d

a c r o s s  s even  c o ho r t s  at one f i v e -y e a r  age g r o u p  in each  c o h o r t .

T h u s  the age  d i s t r i b u t i o n  at  b i r t h - i s  in  e a c h - i  of the  c o h o r t s  would

be d i s t o r t e d  in  a different w ay .

- The cohort total rate- , t h e  sum of t ine in i o r e  o r  l e s s  a c c u r a t e

a g e- s p e c i f i c  r a t e s  a cr o s s  ti -ne s e v e n  age g ro u p s  f o r  a c o h o r t .

wou ld s e r v e  to av e r a g e -  o u t  e r r o r s  in c r o s s — s e c t i o n a l  t o t a l  r a t e .

C o h o r t  t o t a l  r at e  s h o u l d  t h u s  fo l low-  a sm oothe r c o u r s e  t h a n

does  cross-secti onal total r a t e .

The p i c t u re  g i v e n  by the  FUR c o h o rt  a n a l y s i s  i s  c o n s i s t e n t  w i t h  such  a

di  s s e n i i nat  i o n n  of c r o s s —  s e c t i o n a l  e r r or .  In con j u m n c t  ion w i t h  the  f i v e — y e a r

l agged  p a t t e r n  in t he  r e s i d u a l s  (F i g .  (-i
V
( j u mp i n e s s  is  e - v i d e n t  i n  b oth - i  a .

and ~~~. at about  f i v e - y e a r  i n t e rv a l s  ove r the  e a r l y p o r t i o n - i  of  the  Ci  ~ arid

• C20 histor ies (Fig. 1 5) .  At ti’ne s a m - i n c  t i mmie ’  c o ho r t  t o t a l  r a t e  i s  n -nuch l e s s

i r r e g u l a r  t h a n - i  c r o s s - s e c t i o n a l  t o t a l  r a t e .

- - ~~~~~~~~ ~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~-
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I ’hn o u t c o m e  don ’ s not , a t c o u i r S e ’ , p r o v e  e’ r ro r , s i n c e  ci  r c u r n s t a n ce  5

~ h i c h  a c t u a l  lv  a l t  t ’ re- d Ic rt i i  i t  ~
- r i t e ’  s in  a pe r iod i  would  h a v e  a s i m n i l a r

i m p a c t  a r c  a g g r eg a t e  d a t a .  I t  v o l i t i o n  i s  s i g n i f i c a n t  ini  d e t e r m i n i n g  w h e n

a o t e n n t i a l  a c t i v i t y  s t a t e - s l r e ’  u n i c t i o i i i r i g ,  c o h o r t — t o — c o h o r t  v a r i a t i o n  in t b -ne

t i n n i n g  a t  b i r t h s  ~ e r  t h e ’ r e - p r o d u c t i v e  sp a n  wou ld  l ead  to i r r e g u l a r i t y  i n

c r c ~~s — ~~ - c t i o n c l  t o t a l  r a I n -  c - \ e n  w }i e ’n  d i f f e - r e ’nc e s  b e t we e n  cohor t s in  a v e r a g e

v n n i l c e - r  c i t  b i m t h s  p e r  w o r i n a n  i s  sr n a i l .  The l a g g e d  P a t t e r n - i  seen e a r l i e r

m i  t }ic ~ c o ho r t  re s i d u a l s  (Fi g. 6 )  m i n a y ,  t h e n , have-  d i f f e r e n t  c a u s e s1 or  a corn —

h r n c t t o n i  a r  c I c n s t ’ s . i n  d i f r e ’ r e ’n t  p o r t i o n s of t h i s  t i n - i - i c  h i s t o ry .  One a p p r o a c h ,

in  t h i s  i n s t cmic e ’  , r n i a v  lu ’ to  w o r k  b a c k w a r d s — —  r e c o n s t  m u c t i n g  c r o s s —  s e ’c t i o n a l

ra te ’ s f r o m  c o h o r t  r a t e s  a f t e r  f i n e — t u n i n g  the  FU R  c o h o r t  f i t s .  B road  u n d e r -

s t a n d i n g  of c - m t  i l i t v  d a t a  arid k n o w l e d ge a t  the p o p u l a t i o n i s s o c i a l  h i i s t o r y

can - i  be i m p o r t  an t  a i d s  in cxp lcn r i n g  ch oice- s in such  a pr oce-  s s -

11. C o n c l u s i o n s

!:m i n p i r i c  i l  b i g h t -  r r a n k  I F F I R  1 a n a ly s i s  pm o\ ’es  to  be a p o w e r f u l  m e a n s

of c ’ x t r a c t i n c  t h e  p a t t e r n s  w h i c h  u n i t y  a long  and v a r i e d  t i n n e  s e r i e s  of

a g e ’ — s n e r f i c  l e r t i l i t \ ’  s c h e ’ d u i l a - s .  A n a l y s e s  of d a t a  i r  s i n g l e — y e a r  t m n i e

s e qu i e ’n c ’-  d e m o n s t r a t e -  t i - n a t  dl y n a f l u i C S  of  c i n a n g e  as  w e l l  as v a r i e t y  of

n - c I t e  r n  can  he c a p t u r e d  in the ’ f i t t e - d d e s c r i p t i o n s .

13y e m p h a s i z i n g  t he  c e n t r a l i t y  of e x a m i n a t i o n  of r e s i d ua l s  in  a c h i e v i n g

o u t  ~n n a l  f i t s  amid  i n  i n t e r p r e t a t i o n  of t he  f i t t e d  d e s c r i p t i o n s , the  r o b u s t  /

r e s i s t a n t  and d a t a - g u i d e d  a n a l y s e s  r e p o r t e d  h e r e

• p r o v i d e  u n u s u a l l y c lose  f i t t e d  d e s c r i p t i o n s  of the  d i v e r s e  age

d i s t r i b u t i o n s  of o v e r a l l  anti m a r i t a l  f e r t i l i t y  in  bo th  c r o s s - s e c t i o n a l

V —— ____ ___ ~~ ~_ •_  • .~~,_ . .a.rn*
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and cohort  p e r s p e c t i v e s ;

- t a k e  son-ne m a j o r  s teps  in r e d u c i n g  the  v a r i a b i l i t y  in the  f e r t i l i t y

da t a  to a conc i se  and c o h e r e n t  d e m o g r a phic p i c t u r e  w h i c h  d i f f e r s

in - i  i m p o r t a n t  ways  f r o m  the d e s c r i p t i o n s  o the r a g g r e g a t e  f e r t i l i t y

models  have p rov ided , whi le  h a v i n g  son-ne si g n i f i c a n t  r e l a t i o n s  to

o t h e r  m o d e l s ;

- su g g e s t  ways  of r e f i n i n g  s t i l l  f u r t h e r  the  f i t t e d  d e s c r i p t i o n s  to

p r o v i d e  a d d i t i o n a l  i n s i ght  in to  ti -ne u n d e r l y i n g  s t r u c t u r e  of aggre-

ga te  f e r t i l i t y  d i s t r i b u t i o n s , and w a y s  of i d e n t i f y ing  and d e a l i n g

w i t h  e r r o r - r i d d e n  d a t a .

D e m o g r a ph i c a l l y g u i d e d  choice  of a s t a n d a r d  f o r m  in  wh ich  to use  the

f i t t e d  d e s c r i p t i o n s  so f a r  deve’loped lead s to s e p a r a t i o n  of t he  f e r t i l i t y

d i s t r i b u t i o n s  in each t in - ic  s e q u e n c e  (o v e r a l l  or m a r i t a l (  in - i to  t h r e e  com-

p o n e n t s :

- a n e a r l y - f i x e d  p a t t e r n  of c u n n u l a t i o n  of b i r t h s  w i t h  age , on w h i c h

a re  in-i i poscd the  m aj o r  v a r i a t i o n s  in  the d i s t r i b u t i o n , d u e  to

c h a n g e  in level of f e r t i l i t y  or to the  t i m i n g  of b i r t h s ;

• a c o m p o n e n t  which c o m p r i s e s  the a s s o c i a t i o n - i  of c h a n g e  i n  the  leve l

of f e r t i l i t y  w i th  c h a n g e  in i t s  age d i s t r i b u t i o n ;

- a componen t  which e n c o m p a s s e s  e f f e c t s  of  t h e  t i n n i n g  of b i r t h s ,

a p a r t  f r o m  level , on the  age d i s t r i b u t i o n  of f e r t i l i t y .

Th i s  s e p a r a t i o n  p roves  to be an e f f e c t i v e  one i n  e f f o r t s  to d i s c e r n  in  the

a g g r e g a t e  the r e l a t i v e  c o n t r i b u t i o n s  of the  a g e - sp e - c i f i c  p r o p o r t i o n s  of

women cohabiting and the age patterns of childbearing of c o h a b i t i n g  women .
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\\- c’ p r e s e n t  h e r e  not a ‘ f i n i s h e d ’ mode l  but  i n f o r m a t i v e  and p r o v o c a -  V

t iv e  s t eps  in t he  c o n t i n u i n g  se a r c h  f o r  u s e f u l  and m o r e  r e f i n e d  way s of

l o o k i n g  at the  f u l l  d i v e r s it y  of f e r t i l i t y  p a t t e r n s  in c h a n g ing soc ia l  m i l i e u x.

The succes s  in  deve lo p ing  a sound d e s c r i ptio n of a long and v a r i e d  f e r t i l i t y

h i s t o r y  e n c o u r a g e s  a fu l l  exp l o r a t o r y  a n a l y s i s  w i t h  e x t e n s i o n  of t in s

E H R - b a s e d  work  to c r o ss - p o p u l a t i o n  c o m p a r i s o n s  of f e r t i l i t y  d i s t r i b u t i o n s .

p .—~
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FOOT NOTES

The work on which  th i s  paper is based was  begun  at the  O f f i c e  of Pop-

u l a t i on  R e s e a r c h  and cont inued  in the D e p ar t m e n t  of S t a t i s t i cs  at

P r i n c e t o n  U n i v e r s i t y .  I r e c e i v e d  u s e f ul  c r i t i c i s m s  f r o m  A n s l e y  3.

Coale , N o r m a n  B. R y der . and B a r b a r a  A .  A n d e r s o n  at v a r i o u s  s t a g e s

of the work , and Donald R .  Mc N e i l  g a v e  g en e r o u s l y  of t e c h n ic a l  a d v i c e

dur~ n n ~ the ea r l y s t ages  of the anal y s i s .  I am p a r t i c u l a r ly indeb ted  to

John W. Tukey  fo r  h i s  a dv i c e  and s u s t a i ne d  i n t e r e s t .

1.  Some no tab le  examp les a r e  found  in  the “ B r a s s  me thods ’ ( b roug ht

t o g e t h e r  in B r as s , W • ,  1075 . Methods  for  E s t i m a t i n g  F e r t i l i t y  and

Mor t a l i t y  f r o m  Limi ted  and D e f e c t i v e  Data , A n  O c c a s i on a l  Pub l ic  a t i on ,

a Chapel  Hil l :  U n i v e r s i t y  of N o r t h  C ar o l i n a . I n t e r n a t i o n al  P r o g r a m  of

L a b o r a t o ri e s  fo r  Po p u l a t i o n  S t a t i s t i c s) ;  and in the Coale i n d i c e s

(Coale , A . 3. , 1967 , “ F a c t o r s  a s s o c i a t e d  wi th  the d e v e l o p m e nt  of low

f e r t i l i t y : an h i st o r i c  sum’-r lary , ’ in  New Y o r k :  Un i t e d  N a t i o n s ,

Wor ld  P o p ul a t i o n  C o nf e r e n c e , 2 , P P . 2 0 5 - 2 0 9 1  s u b s e q u e nt l y used  in

a s e r i e s  of m o n o g r a phs on tb -ne d e c l i n e  of f e r t i l i t y  in Eu rope  (C o a le ,

A .  J .,  A n d e r s o n , B. A . , and H a r m , E .  ; Knode l , J . E . ;  L e s t h a e g he , R .

L i v i - B a c ci , M. ; Van de Walle , E., Princeton: Princeton University

P r e s s ;  F o r r e st , J.  D . .  P h . D .  d i s s e rt a t i o n , P r i n c e t o n U n i v e r s i t y  1

2 .  A n  e x a m p le of p r o d u ct i v e  r e a p p r a i s a l  of a d m i t t e d l y f law-ed d a t a , u s i n g  V

n ew  t e c h n i q u e s , is  found  in B a r c l a y , G. W . ,  C o a l e .  A .  J., Stoto , M A.,

and Trussell , T. 3., l’176 , ‘A reassessment of the demography of
t r a d i t i o n a l  r u r al  C h i n a , ” P o p u l a t i o n  Index , 42 , pp .  6 0 6 - 6 3 5 .

3. See Key f i t z , N. , 1°77 , I n t r o d u c t i o n  to tb -ne M a th i em n at i s of P o p u l a t i o n .
w - i th  r e v i s i o n s , R e a d i n g ,  M a s s .  : A d d i s o n i — W - s l e y .  pp -  140- 16° . and

B r a s s . W. , 1 7 4 , !V P e r s p e c t i v e s  in p o p u l a t i on  p r e d i c t i o n :  I l l u s t r a t e d

by the  st a t i s t i c s  of Eng land and Wales .” Jour .  R o y a l  S t a t i s t .  Soc. A

137 , pp.  5 3 2- 5 8 3 , fo r  d i s c u s s i on s  of the  most  w i d e l y s tudied  f u n c t i o n s

and the  ext en t  to w h i c h  t hey  f a l l  shor t  of d e s cr i b i n g  a r a n g e  of f e r t i l i t y

d i s t r i b u t i o n s  a c cu r a t e l y .

4 .  Coale , A .  3. , 107 1 , “Age ’  p a t t e r n  of m a r r i a g e , ” P op u l a t i o n  S t u d i e s

2~~, pp .  19 3 - 2 14 .

- Coale . A .  3. and M cN e i l , D . R . ,  1972 , “The  d i s t r i b u t i o n  by age of the

f r e q u e n c y  of f i r s t  m a r r i a g e  in - i  a f e m a l e  c oh o r t , ” J. A m e r .  Stat.

A s s o c .  67 , p p . 7 4 3 - ’ 4 0 .

Coale . A .  J .  and Tr u s s e l l , T .  3. . l~~74 , ‘ Model  f e r t i l i t y  s c h ed u l e s :

v a r i a t i o n s  in the age st r u c t u r e  of c h i l d be a r i n g  i n  h u m a n  p o p u l a t i o n i s ,“

P o p u l a t i on  I n d e x  40 , pp.  1 8 5 - 2 5 8 .
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Since  a g iven  p o p u l a t i o n  may d e p a r t , to a g r e a t e r  or l e s s e r  d e g r e e ,
f r o m  the a s s u m p t i o n s  anti  ex t e r n a l  s t a nd a r d s  on  w h i c h  the  model
s c h e d u l e s  a re  based , t he  model  i) ar amet (’r s may n - not , of c o u r s e ,
r e t a i n  P r e c i s e  d e m o g r a phic  m e a n i n g  in  f i t t i n g  a c t u a l  f e r t i l i t y  sched-
u l e s .  Coale  and T ru s  s e - i l  r e p o r t  t h a t  the  d i s c r e p a n c y  is e s p e c i a l l y
p r o n o u n c e d  when m ar r i a g e  or c h i l d b e a r i n g  p a t t e r n s  a r e  c h a n g ing
( b c.  c i t .  in f o o t n o t e  4 , p. 193 ) .

6.  M c N e il , D . R . , and T u k e y ,  J . W . , 1075 , V V I ~~i g i-n(~ r _ ( ~- i r d i e r  d i a g n o s i s  of
t w o — w a y  tab le- s . i l l u s t r a t e d  on - i  two s e t s  of d e m o g r a phic  emp i r i c a l
d i s t r i b u t i o n s , ’ B i o m e t r i c s  31 . p p . 4 8 — S l O .

7 .  T uk e v . J. W . . 1177 , Exp l o r a t o r y  D a t a  A n a l y s i s ,  R e a d i n g ,  M a s s .
- \ d d i  son -  W e sh - v  -

See \ I o st e l l er , F . . and Tuke’ v . J.  \ V . .  1977 , Da ta  A n a l y s i s  and
R e g r e s s i o n , R e a d i n g ,  M a s s .  : A d d i s on - W e s l e y ,  p a r t i c u l a r l y

pP~ 
3~’ 1 — i 55 , f o r  d i s c u s s i o n  of t h e  d e - s i r ab h ’  p r o p e r t i e s  of the  h i —

wei g h t  in suc h - i  p r o c e d u r e s .

Sing h- _ y e - a r s c b u ’d u l e s  w e r e ’ p r e - f e r r e d  because ’  of t h e  b e l i e f  t ha t  the
v a r i a b i l i t y  in  d a t a  a t  t h i s  lev e l  of d e t a i l  c o n t a i n s  u s e f u l  d e m o g r a phic
i n f o rm a t  i o n  r i o t  c a p t u r e d  in - i  t e n — y e - a r  o r  f i v e  — y e a r  a v e r a g e s  even
whien  sv 51 en I a t  ic Jo iii: — te ’ r rn  c b i a n g e -  s o v e r  t i m e a r e  g r a d u a l .

1( 1 . For  a c o n c i s e  d e s c r i p t i o n  of t he  s o u r c e s  of S w e d i s h  p o p u l a t i o n
s t a t i s t i c s  f r o m  the  e ’a r l i e s t  t i m es , am-id f o r  a d i s c u s s i o n  of the  q u a l i ty  V

of t int -  d a t a  and i  the ’  a c l j u s l m n e - m i t s  t h a t  have  been  mnade to e a r l y da t a , V

se e -  1-l o t  ste - n , F . ant i  Lai d st r o n i  , H. . 1076 Sw e d i s h  P o p u l a t i o n
H i s t o r y .  Stoc - h o l mn : N a t i o n a l  C e - m i t r a l  B u r e a u  of S t a t i s t i c s .

1 1 .  A l t h o c i c h  1814 w a s  t h e  l a s t  v e ’ar  in - i  w h i c h  Swe ’t i en  was  a c t i v e l y e n g a g e d
i n  a \var  . s u b s e - q u n t - n t  c o m i f l i c t s  h av e  a f f e c t e - d  tFic c o u n t r y  to a g r e a t e r
o r l e ’ s s - r  c l e ’ g r e . e - . ( F o r  e \ amp le . t h e  p o s s i b l e  e f f e c t s  of W o r l d  War  II
on S w e ’c i i s h  f e r t i l i t y  a r e  -o n s i d e r e d  i n  H y r e n i u s  , H., 1 046 , ‘‘Th e

r - l - t t  ion - i  b c - t w  c - e n  b i r t h  r a t e - s amid e cono  m i  c a c t i v i t y  in  SwVe .d en 102 0_

l’~44 , - ‘  I t u l  le ’t i  n of t i - i c  O x f o r d  Un iv e’  r s i ty  I n s t  i t ot e  of S t a t i st i c s  8,
p p .  1 1 - 2 1 .

12 .  T I n e  ‘ x t e ’ m n s i v e ’  r e c o r d s  of e c o n o m i c  and s o c i a l  v a r i a b l e s  a l so  encour -
a g i -  l a t e r  t e - s t s  of the  v a l u e  of a d e r i v e - c l  f e ’ r t i l i t y  m o d e l ’ s p a r a m e t e r s
i n  s u b s t a n t i v e  r e s e a r c h  on - i  e c o n o m ic and s o c i a l  c h a n g e .

‘- w  c i t  n-i l~~78 G r un d t i r a ~~~aI~~~v c r i ~~e ‘, B (  f o l k n m n ~~s- ’, t a t ’ s t n k  fo r  a r e r n

• J 7 4 ~~- i~~7~~, S t o c k h o l m :  N a t i o m i a l  C e n t r a l  B u r e a u  of S t a t i s t i c s .

~, w c - d e ’ n , 1 5 7 5 _ l a I n , Sve ’r i ~~es O f f i c i e h l a S t a t i s t i k : U e - f o l k n i n ~~s-
S t a t i s t  ii— ,  Stockholm: N a t  j c i m i a l  Ce ’m t r a l  B u r e a u  of S t a t i s t i c s .
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Sweden , 1911-1959 , Sveri ges  O f f i c i e l l a  S t a t i s t i k :  B e f o l k n i n g s r o r e l s e n,
Stockholm:  Na t ional  C e n t r a l  B u r e a u  of S t a t i s t i c s .

Data fo r  s ing le y e a r s  t h roug h 157 5 , as a d j u s t e d  fo r  obvious
o m i s s i o n s  and p u b l i s h e d  b y the B u r e a u  in the  s ing le a p p e n d i x
G r u n d d r a g e n , were p r e f e - r r e d  to S u n d b a r g  ‘ 5 l a t e r  more  e x t e n s i v e - l y
r e v i s e d  fi g u r e s  by f i v e - -y e a r  p e r i o d s  up to  1860. Even  w i t h  some
e r r o r s , a l a r g e r  n u m b e r  of dat a p o i n t s  have  a d v a n t a g e s  o v e r  aggre-
ga ted  da ta  for  the exp l o r a t o r y  type  of a n a ly s i s  p roposed  h e r e .

The m a r i t a l  f e r t i l i t y  h i s t o r y  c o v e r s  t h a t  p o r t i o n - i  of the o v e r a l l
f e r t i l i t y  h i s t o r y  fo r  w h i c h  r e c o r d e d  da ta  a l low c a l c u l a t i o n  of y e a r l y
age-  s p e c i f i c  n n a r i t a l  f e r t i l i t y  r a t e s .  I3efor e ’  l S°2 , d e c e n n i a l  r e p o r t s

of popu la t ion  by age an -nd m a r i t a l  s t a t u s  combined  a r e  a v a i l a b l e ,
beg i n n i n g  wi th  the c e n s u s  of 1870. R e p o r t i n g  of  c o n f i n i e n n e n t s by age
of nn othe ’ r and leg i t i m a c y  of b i r t h  c omb i n e d  b e g a n  in 1868.

The s e r i e s  was s topped  at J O S O  b e c a u s e  of the ’ w i s h  to inc lud e as
f u l l  a v a r i e t y  of age pat te ’rmi s of c h i l d b e a r in g as  would be c o n s i s t e n t
w i t h  r e - la ted  ana l y s i s  of av e - r a i l  an-id m a r i t a l  f e r t i l i t y ,  but  to s top
shor t  of t he  r e c e n t  in c r e a s e d  d i s s o c i a t i o n  of ch i i l d b e a r i : i g  f r o m
m a r r i a g e .  T h e r e  wi l l  be’ va lue  now in - i e ’x t e n c l i n ig tb -ne  se- n e- s to  see
how new c o h a b i t a t i o n  am ci m n a r r i a g e  p a t t e r n s a r e  i n f l u e n c i n g  t h e  age-
d i s t r i b u t i o n s  of overa l l  and m a r i t a l  f e r t i l i t y  as seen t h r o u g h EHR
p a r a m e t e r s .

14. Socia l  and p o l i t i c a l  f a c t o r s  c o n t r i b u t i n g  to  ei g b - i t e e - m - i th i  and ear] nine-

t e e n t h  c e n t u r y  m a r r i a g e  p a t t e r n s  a r e  d i s c u s s ed  in - i U t t e r s t r o m ,  C. ,
1962 , ‘‘Labour po l icy  and p op u l a t i o n  t i ioug ht in ei g h t e e n t b i  c e n t u ry
Sweden , S c a n d i n a v i a n i  E c o n i om i c  H i s t o r y  R e v i e w  10 , pp.  2 6 2 _ 2 7 1 .
A v i e w  of Swedish  m a r r i a g e  c h an g e s  in  t e r m n s  of p r o p o r t i o n  of y e a r s
b e t w e e n  ages  ~~ amid S I )  l i v e ’d  in the m a r r i e d  s ta te ’  by a b i r t h  coho r t
of  ~v on n e n  , 17 ~‘ 1 ~ 1d 1 01  , w i l l  he ’ f o u n d  in R y d e r  , N - B. , 

- ‘flie i n f l u e n c e
of d e c l i n i n g  m o rt a l i t y  on -n S w e d i sh  r e - p r o d u c t i v i t y  , ‘ ‘  C u r r e n t  R e s e a r c h
in H u m a n  F e r t i l i t y ,  P r o c e e d i n g s  of  a r o u n d  t a b l e  at tint ’ l0~~-1 a n n u a l
c o n f e ’r e n c e , M i l b a n k  M e - n - rio r i a l  Fund , pp .  6 5 - 5 1  . Am - i a na l y s i s  of
s i n g le- - y e - a r  m a r r i a g e  c-nit my p a t t e r n s  of p o s t - 1 8 5 0  b i r t h  c o h o r t s  w i l l
he ’ fou n d  in E w ban k . D.  C. , 1 17 - 4 . A n  E x a m i n a t i o n  of Sev p r a l  App l ica-
t i o n s  of the S t a n d a r d  P a t t e r n  of A ge at F i r s t  M a r r i a g e .  Ph.  1” . d is-
s e - r t a t i o n  , P r i n c e - t o n  U n i v e r s i t ~ -

15 . For a s u m m a r y  of g o v e r n m e n t  e f f o r t s , b e g i n n i n g  in - i  19 ~7 , t o  e n c o u r a g e
n i a r r i a g e  in somne ’ s e g m n e ’n t s  of t he  p o p u l a t i o n , see G l a s s , I ) .  V . , 1 1( 7 ,
P o p u l a t i o n  P o l i c i e ’ s  anti  Movemen t s. London -n : C a s s , pp.  ~2 -  I U -

16. Page has  e ’xamined the- e f f e - c t  of m a r r i a g e  d u r a t i o n - i , i n d e p en d e n t  of
age ’ , on t h e  c h i l d be a r i n g  p a t t e r n  in - i Sweden  s i n c e ’  1~ 1 1 - ( P a g e . H .  .1.
1977 , ‘ ‘P a t t e r n - i s u n d e r l y i n g  f e r t i l i t y  s c h e d u l e ’s :  A c ] t ’ c - o m r i p o s i t i o m n  by
both age and m a r r i a g e  d u r a t i o n , ’’ P opu l a t i o n  S t u d i e s  ~l , pp . s c _ l 1 ( , . I

p I
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1 7. m i  ead ’h y e a r  f r o m  l Q i  1 , when r e - c o r d i m i g of b i r t h s by d u r a t i o n  of
r n a r r i a g e b e g a n , u n t i l  1059,  t h e  f i n a l  y e a r  of the -~ f~~~~j~ j ( y  s e q u e n c e s
a n a l v z e ’d  in i  t i’ne p re ’se ’n t  r e p o r t , a p p r o x i n r i a t e l y 7 — 5 5 ” - of a l l  leg i t —
i nn a t e  b i r t h s  to \ vo mne mi  aged 15 — 1 9  amid a p p r o x i m a te l y 3 4 — 4  5°~- of all
l e g i t i n n a t e  h i  r t h - is to w o n n e n i  aged  2 0 — 2 4  a re  r e p o r t  c-cl t o  have  be ’en
p r e n n a r i t a l l v  con ce ’iv e ’d .  See H o f s t e n  arid L u n c i s t r o m n , op .  c i t .  in
f o o t n o t e  10 , pp .  2 6 - 2 0 , as wel l  as Sver i g e - s O f f i c i e l l a  S t a t i s t i k :
Befo  lk n i n i g  s n o r e]  sen .  10 1 — P1 5 V) 

-

1 5.  H e n i r y , I~ . . 1) 6 1  - Some d ata on - i  n a t u r a l  f e ’ r t i l i t v , ‘ ‘ E u g e ’m n i c s  Q u a r t e r ly

5 . pp.

1~ 1 . b e - g i n n i n g  in - i  1 155 , l i v e  b i r t h s

20 . Da ta  by s i n g le y e a r  of age  of  n - i i o the ’ r a r e  a v a i l a b l e ’  a f t e r  l S Q O , bu t
w i l l  nio t be c o n i s i d e r e - d  i r  tb - re  p r e s e n t  a n a l y s i s  s i n - i c e  ou r  i n t e re s t  h e r e
i s  in - i  d e ’m n o n s t r a t i n g  how m u c h  c a n  be - l e ’a r n i e d  f r o r n  m o r e -  w- ide lv
a v a i l ab l e -  f i v e — y e a r  age  g r o u p  d a t a  by tb - r i S ex p l o r a t o r y  a p p r o a c h .
C o n s i de r a b l e  re -a l  i r r e c u l a r i t \ ’  is . 01 cou r s e . a i ’ e -r ag e -d  out  i n  the use -
of  t h e s e ’  f i v e — v t - a r  ag e  gr o u p s  . Si g r i i f i c a m n t c h a n g e ’  f o r  e x a m p le , in - i
n i a rr i a c e  n a t t e r n s  nnav a l s o  o c c u r  w i t h i n  su c-h ar - i a g e  g r o u p .

2 1 .  T h e se  are -  n o t , of  c o u r s d - . t r u e ’  c o h o r t s , but  o v e - r l a p p i n g  a p p r o x i r n a —
V t i o n i s  -~~l on t b - r e -  b i a s .

2 2 .  The s u n n  of a g e —  s p e c i f i c  r a t e s  t o m  t h e  f i v e - — y e - a r  a i e  g r o u p s . f~ a)

e ’X p r e  ss e- d in - i  the ’ r a t e  f or  w - o mn en i  at a g e  cu t  4 1/  ~0 , w i l l  be re  i~- r re d
t o a s  ‘ t o t a l  r a t e . ’ N i u l l i n l i c a t i o n  of t h i s  r a t e ’  by f i v e -  g i v e - s . f o r  e a c h
c o h o r t , t h e ’  m e ’an  c o n m i p h - t ec i  f e - r t i l i l  p e r  w om a n , a n d  g i v e - s  ion each

V . c r o s s  — s c - c t i o m i a l  s c h e d t m l e  t h e  c o n v e n t i o n a l  ( -x p r e - s s ion - i  a t  TFR  . or

m e a n  n i u n i b ’ r  01 ch i l d r e ’n i  p e r  wo m i t a m l  ov e r t b - i t -  c h i l d b e a r i n c  y e a r s  of
a sv n t h i e ’t i c  c o h o r t .

2 3 . T h ’  p a r a m n e ’l - r s  f o r  N N 1 ~ amid  N N 2 ) )  a n  be e ’x p e c t e d  to d i f f e r  s l i g h t l y
t r o r n - n t h o s e ’  f o r  Xl  ~ and  X2 0 bee a n i s e -  the ’  to  rn -i (- r a rc  d - v e loped by
f i t t i n g  t h i e  V e - r t i l i t v  e xp e r i e ~~nce  of  t h e ’  l a s t  65 v - a m s  a l o n e . d i vor c e 0
f r o m - n - i  t h e  e - x i ) e - r i c - m l c - e ’  o l  the ’  ‘p r e ’ce ’d in g  1 1 7  t e a r s .  The t i m e  r ’ m’am —
e t e ’r s  a .  amid b r  t h e  X X I  and N X 2 ( )  h i s t o r i c - s  I r e  se - c -n  b e l o w -  t o

t o i l ow t h e  s a m e p a t t e r n s  of  v a r i a t i on  as t i - r o s e - of t h e ’  Xi~ and X2
h i s t o r b - s . howev e ’r , and  to d i f f e r  m a i n l y  i n - i  le ’v - l ( s e t -  i a ~~ ’~ 57 amid

F ’ i t t i n u . ~ ~iie’ s h o r t e r  se qu e n i c e  a l o n e  d o e - s  c o n t r i b u t e  t o  t i n e —
t ’ i m - i i n g  o t  the  f i t  or  tb - r a t  p o r t i o n  of t h e  l o n g n - r  s~ ( ( - i n c ’ n ce .

2 ) . ll e ’ s m i l t s  of a c o r r e ’ s p o m - i d i r 0 1  a n a l y s i s  on c o h o r t  o~~e - r a J 1  and  m a r i t a l
f e r t i l i t y  se ~~~n e ~n c e s  or t h e  l a s t  35 c o h u r t s , t ho se ’  aged  1~~_ l °  in - i
l~~’1 2 _ l 1 2 ’ ) . \\

V i l l  he r e ’ f e - r r e - d  t o  h i n t  no t  re p or t e d  in - i  d e ’ l a i l  h e ’r c .
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2~~. In  an- i e x t e - n i  ed EHR a n a l y s is , t h e  p o s s i b l e -  v a l u e - c c l  f u r t h e r  t r u n c a t i o n
c a n  be e x p lore-cl .

2 6 .  Mc N c - i l  ami d T u key  . b c  - c i t .  in - i  f o ot  n - n o t e ’ 6

2 7 .  Com p a r i s o n  of r e s u l t s  f o r  tb - i c- \ ‘ a r i ou s  c o n i l ) i n i a t i o n i s a re  i n c l u d e d  in
B r e - c ke n r i d ge . M. B. , 1 176 . Tu ne S e r i e s  M o d e l  of A g e - S p e c i f i c
F e r t i l i t y :  A n  .-\ pp l i c a t i o n  c - i f  Fxp l o r a t o r ~’ D a t a  A n a l y s i s .  P1 .  D.  d i s —
se rt i t i o m i , P r i m - i c e - t o n  ‘ n i v c r s i t v .

2 8 .  Ti-ic i t e  i v e -  f i t t i n g  p r occ ’du  r e s  ant I  d i s p lay  ~ rog r a m s i m~~le m e n it  ed
by NI - i - N c - i l  in  A l ’  I~ f o r  u s e  w i t  hi l a r g e  d a t a  se ’t s and  an in - i t en a c t  i t t -
c o m p d n t e r  a rt ’  b r o u g ht t - r g ’t h e r  ft Vie N e i l , D.  R . , 1077 . I n t e r a c t i v e
l ) a t a  A n a l ~’s i s  , Ne ’w Y o r k :  W i l e y .

2 1 . F .  J - Or a v  ( 1 1 7 7 )  , A n  E x n , a n c l c ’ d  Ex p l o r a t o r y  D a t a  A n a l y s i s  Stud y
of  A g e — S p e c i f i c  F c - r t i l i t y , S e n i or  t h e ’ s i s . P r i n c e t o n i  U n i v e r s i t y )  bias
s i n c e  b e - s I c - c l  a v a r i e t y  of f i v e  — and  s i x — p a r a m n e ’ l  e ’r  m o d e l s  am - id one
e- ig ht — p a r  ar r i e0  em mode l  on t h e  X I S  se ’C]uc n e t ’ , U Sj  ng  t h e  fold cci s q u a r e
roo t  r e — e x n ) r e - s s i o n i  ant i  v a r i o u s  \ k e i g i l t i n l g s .

30 . W h i l e  th u s m m ’ a s - i c r e  i s  l e ’ sS  e V , i - i s i t i V e ,  t o  a 5 V f l  J~ n i u n r iber  of  l a r g e ’
re s i d u a l s  t h a n - i  i s  a s q u a r e d  v a r i a t i o n  c r i t e r i o n  of i t , i t  c - a m - i  s t i l l
) r o c n l c e -  a m n i s l e ’ a c h i n g  i n n n m n ’ s s i o n  of  p oor  f i t  m’ un a v e ry  good o v e r a l l

f i t  w i t h  a f e w  ‘ o u t i i e - r s .  T h i s  c r : t ’ - r i o n  f n t  i s  h - s t  u s e d . t h ’ r e f o r e ,
i n  c , n ~~m n c t i , n  w i t h  d - t a i l ’ci e - x a m n i n a t  i o n  o t  r , ’ s : ’ i ’ na l s  t o  c l e ’ t e r n i n e
t h e -  na t u r e -  of de n o i r t i r e s  r , - i m f l  f i t  . ‘\ r ’ - - - - n u t  d e v e - l o : o - d  r o b u s t
m e a s u r e ’  of v a r i a n c e  of  r - s i c l n i a l s n r o v , - s . in - i  ‘n L . n v  C H I C - x I s , to he-  a
n i o m ’ e u s e fu l n i t - a s - I r e ’  - i f  f i t , ~~ l e s s  O n — t o r ch by o u t l i e r s . ’’ T h i s

d e s c r i b e ’c l  in - i  \ I o s t e l l e - r  ; e f ld  Tu ) . ( - ’ ; . O n ; . n - n t .  i n  f oo t  m o t e  5 ,

pp .  2 0 7 — 2 0 S . b ias  he ’ e - n  u s e d , i n  s l i e ~ I l y  m n e ) d : t  ed a r m , i n  c - x t e m - i —

sj o n s  o f t h e  p r e se n t  ~v o r I ~ I n  s i m : u i I v  c h o i c e -  h - t v - e ’ n  f i t s .

U . T h e -  s i m i l a r i t y  to t h e  l o g i t  w i i i ch  B r a s s  b i a s  ‘i s e d  so r ) r o d l u d - t i v e l\-
w i l l  h e -  n o t e d  -

I f  t h e -  f i t t i n g  had s t a r t e d  i n s t -ad  w i t h  tb - i c  t i m e d i m e n s i o n  of l b - i c ’
m a t r i x , a s i m i l a r , h i n t  p r o b a b l y  n o t  t n r e c i s e ’ l v  e q u i v a l e n t  f i t t e d
t i e - s c  r i n O  i o n  would  ha~’e’ > e - e ’ n g - n e ’ r a t e d .

3 3 . The  g e n e r a l  c a s e  i n c l e V ld e s  v a r i a t i o n  at e ’ i l l - i e r  e n d  cu t  i n  r c - I a t i o m i  to
u } ~~- ‘ e t h e - r ;  h in t  i n n  a f e r t i l i t y  d i s t r i b u t i o n - i  c m m m n u l a t e ’ d to  a g e -  4 5 _ 4 1 ~ t h e
v a r i , n t  i o n  :ct  t h e  l a s t  a g e  c i i )  i s  a l w a y s  sm a l l  u n d e r  u s u a l l y  e n c o n m m i —
I e r e ’cl  ci  r r n n m s l a n c e s  -
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~4 .  .-\ b out  ‘~~
70’c of tb - ic ’ sq u a r -d v a r i a t i o n , o r  about  S6’7 of t he  a b s o l u t e

v a r i a t i o n , is  t a k e n  u p  by t i t t i n g  a s imig le t i m e — i n d e p e n d e n t  c u m u l a t i v e

t h i s )  r i h u t i o n n .

~~ W h i l e  h it ’ r o b u s t  m e a s u r e  of  v a r i a n i c e’ . S , ( s e e  t o o t n o t - 3 0 )  was
hi

not  use - t i  in  th i e  f i t t i n i g  p r o c e s s  i n - i  t b i e  ~ - on lc  r e ’por t ’d h e r e ’ , v a l n n c - s  of

of r e s i d u a l s  f o r  s e ’ v e - r a l  sc ’q u e - n c e ’s  a r e -  i n c l u d e d  i n - i  T a b l e  I f o r

c o m i l p a n i s O n

~~(‘ . N ’  a t t e m p t bias  b c - e r  made ’  to p i ck  ‘b e s t  f i t s  - 
-

I T .  W i t h  a f o l d e d  l i n e - a n ’ i z i n g  r e - — e x n r e - s s i o n i  ( s u c h  as  tb - i c  f o l d e d  s q u a r e
n ’ )  - i t  t w h i c h  c t - m i t e  - r s the ’  c l i  st  r i h u t  ion  on ~m i t  s m e a n  , t h e  ~‘a l i m e - s at a g e

cu t s  n e - a r  t h e  c - e n t e r  a re  ch a n g e d  r e ’ l a t i v t l\  l e s s  t b - i a n  t h o s e  at  t h e
e n d s  of t h e  d i s i  r i h i n t i o n  in - i  t h e  p r o c e s s  of  r e - e x p r e s s i o n .  T h e r e f o r e~
a r ’ s i d u a l of a C i t - i - f l  S i Z e . whe n it  a p p e a r s  at t h e  l o w e s t  or hi g h e s t

a c e -  c - i : t  s . w i l l  have ’  r e ’ l a t i v ’ I y l e s s  s i g n i f i c a n c e  f o r  t h e  f i t t e d  d i s t r i b u -

t i o n - i  on - i  the -  r a w  f r a c t i o n - i  s c a l e ’  t i - r a m - i  w i l l  a r e s n u  a l  of t h e  s a mn e  s i z e

wh ie ’n  i t  o c c u r s  at  one of the ’  c e n t r a l  a g -  c - i t s .  Fo r  e - x a n f l n ) l e ’ . w i t h

t h i e ’  fo l Ot -c l  s q u a r e -  r oo t  re  — ex i~ re ’ s s i t - i n - i  , a r e ’ s id u a l  cf  (1 . 0 1  ~ i l l  hav e ’

i t s  h f th e ’s t  the — I  r a n i s f o r m n c d  v a l u e . 0 . 001 , at t u e  c e ’ n t e r  of t h e  c i i m n u —

l a t - i - d  n o r m a l i z e - t i  f e r t i l i t y  c l i s t r i b u t i o n i  an - id w i l l  h i a v e  p r o g r e s s i v e ly

l o w e r  d e - t r a - i s f o r n n e d  v a l u e - t o w a r d !  e i t h e r  t a i l  of  t u i e  d i s t r i b u t i o n .

35 . t h i s  i n c l u s i o n  h a s  g - n c r c l i v  h e - e n ;  c o n s i d e r ed  n r - i b l e m n a t i c  b e c a u s e

- i t  h - r i~~h r a t e - s  01  n e r e r n a n i l a l  n - i r c - c H - I n i c y .

10 . T ’ i - i - d i f f i c u l t i e s  wh i c h  m a t  n n o c l e l s  h a k e -  m i  f i t t i n n g  t h u  b u s  of

0 r t i l i t y  d i s t r i h e n t  i o n - i s  b i a v e -  o n i n be ’e ’ mi d i ~~n n i s ~~ ’d as  r e - l a t i v e ’ I y  inn-
n i i n o r t  t n t .  Good I i  in  t I - i~ t a i l s  n ay  b e ol  p a r h i c u l e r  in r m p o r t a n c e .

) V - i , e \ , e , y t ,r  ~v h e ’ m  t o t a l  fe r t i l i t y  i s  l o w  in t h u  e g e  n V - i t t e - r n i  of  e - n t r y  i n - i t o

co h a l n t ; c t  i - i n n  i s  c h a n g n  n - i c

~0 . T u k e - ~ ’ . o p .  c i t  i n - i  f o o t  n o t e -  1, n .  ~~~~~~~~~~~~ ~~i 5 ;  \ b o s t e l l e - r  an - id  ~~~~~~~~

o p .  c i t .  in  f o o t n o t e -  5 , n - i n . 1 - 1 2 _ h a l ,

4 1 .  T h - ~, ’ -  d o t s  s bi ow as  e box t b c ’  i e i t n r q t n a r t i l e  r a n n g e  a t  t b ’  r e s i d u a l s
f o r  e a c h  of  t h e ’  s i x  a g ’  c u t s  1~ 2 0  t o  4 4 / 4 5 , w i t h  l o c a t i o n  of  th e ’
- n l e r ( i . c n  r e - s i c l u a l  i n d i c a t  ccl by a b a r  ‘l ’he - r e l a t i v e  p o s i t i o n s  of u p per

a rid I d u e -  r ‘en I l i e ’  n-- i w i  t h i m n  n i n e  - i n - i t t ’  rq ii  a r t  i I t ’  d i  s t a n - i c- c- of t h u  cm ppe r am - i d
lo~i e - r  q u a r t i l e s a r e -  i n d i c a t e d  by an - i  x h e ’~~on d e a c h  e n d  of  t h e  h e x .
O u t l y i n g  v a l u e ’ s  w i t h i n  1 . 5  t i m i ’ u ’ s t i -ne  i n n t e r ( l u a r t i l ( ’  d i s t a n e ’ e of  ea c h

q u a  m l i i  e ’  .1 r c -  s im o w n  b e ’ mp t v  c i r c l e ’  s , w- hm Ic  n - c - s  i d i n a l  s fi n r I h e r  out

• c rc 5~~~() w fl (v-i - s h e d e . d i  c i r c l e s .

V ~~~~~~~~~~~~~~~~~~~~~~~~~~~ V~~~~~ V
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4 2 .  When an a p p r o p r i a t e ’  c o m p o u nd  n o n - l i n e a r  s m o o t h i n g  p r o c e d u r e
( s e e  Tu k e y , op.  c i t . in - i  f oo tno te ’  7 , p p . 2 O 5 - 2 6 4  and 5 2 3 - 5 4 2 )  is
app l ied  to  tb - ne ’ r e s i d u a l  v e ’c t o r s  by age g r o u p  to  d e e -n n p h a s i z e  i r r e g -
u l a r  f l u c t u a t i o n s  , t h u s  p ro v ic i  in ig  nno re  sc- n-i s it ive d e-t e c t i o n  of l)at te m s
of c o — v a r i a t i o n , t he  t i l t s  in - i t h e  s c a t t e r p lo t s  l ) e r s i s t  , f u r t h e r  s u p —
p o r t i n g  the  semi sc’ of some’ r e n i t a i  n - ni  ng u mici e r  1~’ imig  s t r u c t ur e  in  thu-
s m a l l  r e s i d u a l s .

4 3 . A t r i p le nnu l t i p l i c a t  i v . ’ nnode l , i n - i  - o n n b i n a t i o n  w i t h  the ’ f o lded  s q u a r e
root  re- — e x p r e s s i o n  ami d c - 12 in - i t h e  w e ig iit f u n c t i o n i , does r e nn o v e

V t h e  long  s t r e t c h - n c - s  of r e ’ s i d u a l s  above ’  or b e l o w  t h e  c e m i t r a l  i n t e r v a l .
but  d o e s  not  r emove -  i n t e r — a g e  g r o in ] )  s t r u c t u r e -  as s e ’ e ’ n - r  i n  s c a t t e r —
p lo t s  of the d i m i n i s h e - d  r e s i d u al s  ( I l r e c k e n n i c l ge  , Vi. B. , and O r a v
E. J. , ‘ ‘A ni  - xp an - ided  E H R  a n a l y s i s  of t u e  age d i s t r i b u t i o n - i  of  f e r t i l i t y ’ ’

( i n - i  p r e ’p a r a t i o n(  , w h i c h  w i l l  c o n n b i n e ’  r e s u l t s  f r o m  Orav . op.  c i t .  in
f o o t n o t e  2~ , a nti p a r a l l e l  amn al y si s an-ic ! r e - s c - a r c h  b the ’  pr c- S emit  au tb i o  r I -

44 .  A m i s c ’on nbe’ , F . J . , 116 7 . ‘ l o p i c s  i n  the ’ i m m v ’ s t i g a t i o n  of l i n e a r  rela-
t i o n s  f i t t e d  by t h e  m e t hod  of le ’a st  s q u a r e s  . ‘ ‘  J o u r .  R o y a l  S t a t i s t .
Soc . , B2° , l i i -  1 1  -~~2.

4 S , In - i  EHR a n a l y s i s  of p - i i s t _ l ,k 6 i  s i n g le- - y e a r - o f - a g e’  c o h o r t  d a t a  f o r
Sw-edt ’ n , l a g g e d  p a t t er n  pe ’ r si  st s i n  tb - i c-  re- s i d u a  ls  , s in g  ge - s t  i r ig t h a t
f a c t o r s  in  a d d i t i o n  to a g e ’  g r o u p i n g  amid metbiod of c o n s t r u c t i n g  t i - r e
c o h o r t  s ( ’q u n e n c ( ~ s m u s t  be ’ Suing N t .

4 6 .  T h i s  q u e s t i o m i  r e ’ c e ’ i v e - s  f u r t h c - r a t t e ’ n n t i o r  b e l o w  ( s e e page -  6 4 .

47 - Br cc k en - i  r i d g e  . U n p u b  I i  shed

4 5 .  w h e ’r e -  r a n k — t w o  r e ’ f e ’r s  t o  the ’  sum of t w o  r a n k — o n e ’  t e - r n m i s , an - ic! a
r a n k — o n e ’  t e rm  is  the ’  p r o d u c t  of a c o n s t a n t  by a f u n c t i o n  of  row al a n - i c
by a f u n c t i o n  of  c o l u n i m n  c l o n e .

40 .\ m n o c l i f i c a l  i n n  of a p r t e g r a m n  w r i t t c - n  b~ A l i s o m i  P o l l a ck  w a s  use - t i  for
t h i n s  p r o e e ’ c l u r e .

~ 0 . Tu k ey .  2 .  W. . 1 17 7 , V V ~~ r a n s f a c t o r i a i  f i t s .  The  l i n e a r  g c ’ o m n e t r v  i n
the  t w o — w a y  c a s e -  -

S I . For  a m n ~’ o n e  a c e -  g r o n Vl p ,  the  a m o u n t  - i - i f  c h a n ig e  in - n f a I cmi t b c -  r aw -
s c a l e ’  v a r i e s  s l i g h t l y ant i  s y s t e m a t i c a l l y  o v e r  r e p e a t e d  i n i c r e ’m n e ’n t s V

in  $.
‘ t o  h i g h e - r l e ’vc l s , h o l d i n g  a ’ . c o n s t a n t , o r  o v e r  r e p e a t e d

i m m i ’  r e m n e - n t s  in  a to 1-ni g ht-  r I eve  Is  - hio l d  in ig  
~~~

. c - o n  s t a m m t — — a conse —

dl 1 e ’ n u - e of h a v i ng  i n s e - d  a n - i o n — l i n e a r  re- — e - x p r e ’ s s i o n  of tb - i c  d a t a  in  t h e
f i t t i n g  p r o c  e d u n r e ’  - V

~ 
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2 .  Wht ’n omi t ’  i s  c o t i s i c l e r i n g  l e s s  t h a t - i  a l l  p o t e ’ m - i t n a l  an - ic !  f u n c t i o n i n g
a c t i v i t y  s t a t e s , e . g .  the  a c t i v i t y  of n n a r r i c ’d  wome’n o n ly , or  of

\von vne ’ n above  age - 1’-) onl y ,  a e xp r e s s e s t i-ic’ t e ~ n d e - n a - v  o r  a c t i v i t y

t o  be- pu l l ed  t o w a r d  the  mn e-d ian  age of a A . r a t b i c -  r t i n a n  to be ci i  s —

r i but  ed even l y b e y o n d  t i-ne I i  r st a g e ’  g r o u p .  whia t  eve r m i r o  por t  i on  of
a c t i v i t y  is  a t t r i b u t a b l e ’  to  t h a t  f i r s t  age ’  g r ou p .

3. At  t i m - i - i c ’ s  . suc h-i s u b —  p o p u l a t i o n - i s  w i l l  he’ r e - a ( i  i l~ ide  at i f i  abh ’ e t h n i c
r e l i g i o u s . re ’g i o n a l  . or o c c u p a t i o n - i a ]  g r o u ps  - \ V i d e - s p r e - a c i  i n c i d e n c e
c )  hi g hl y i n i t e r n i i t t e m i t  a c t i v i t y . w i t h  va rv i ng c a - i n  s e - s  , m a y  a]  so be ,

a s i g n i f i c a nt  s o u r c e -  of c l i v e r s i t  b e t w e en  wo mn e ’m i  c o n - i t  r i b u t i m n g  t o

s p r ’a d l  of  t b-ne a g g r e g a t e -  d i s t r i b u t i o n .

Bre ’ c - k e ’n i r i c i ge -  am - i c!  O r a v  - I n c .  c i t .  in  foot  n - i n - i t t -  4 3 .

~~~ A . and B . f o r  all  sc ’que ’ n i c c ’ s  ar c  s h o w n  in  A p p e n d i x  B , Tab le  P, I .

56 . H c ’n r v , b c - . c i t .  inn f o o t n o t e 15 T b i e ’ s e  n - o - In ’ d - i u l e ’ s  a r e  c o n s i d - r e d  to
r e p r e s e n t  the ’  a g g r e g a t e -  c h i l d b e ’ a n i m - i g  e x n e r n c ’ n - i - e ’ of c o u p le’ s whie ’ m
t h e i r  b e h a v i o r  a f f e c t i m i g f e r t i l i t y  i s  no t  i n n f l n n e n c c - c !  by t b - i c ’  n u n i b e r  of

c h i l c i r e’ ni a l r e a dy  h o r n - i  t o  t b i e ’nrn , Su ch  d i i s t r i i ) U t i o n i s a r t ’ , i n o w e - \ e ’ r ,
r e - c o g n i i z e - c I  to  r e f i t - c t  c u l t - n r a 1  a r i d  b i o l o g i c a l  v a r i a t i o n i s w h i c h  m n a v
niot b~ a ge — a n -ic ] air lv  — i nd e ( - i t ’  mid e n i t

~7. In i  the -  a b s e n c e -  c f  - c o n t r o l . NI i s  i n t e r p r e t e d  a s  t i n e ’  h - v t - I  at  wi n ch
n a t u r a l  f e ’ r t i l i l y  i s  e X p e ’r U ’f l c e d l  i n - i  t h e  p r e s e ’ n - i e e-  c i  • V c(-i m - i t r o l  - h o w e v e r .
T r - n s s e ’l l  r e - p o r t s t h a t  NI  . c p p e a n ’ s t o  be ’ a c o m n n o c s n t c ’  of  s e i ’ e ’r a l  fac-
t o r s :  not  on ly  t h e  ie\ ’ el of n n n t ! e ’ n l v - i n - i g  n a t u r a l  f e ’ r t u l i t y , h i n t  a l s o  f u n c —

l i o n s  o f  t o t a l  f e r t i l i t y  e r  d c - c r c - c ’  o f  c ’ n n t  r o b  of  f e r t i l n t y , a m - i d !  \ a r ia t i on s

ft t i n ’  c i i s t n i h u t i o n  cl ime ’  t o  sp a c i n g  a t  b - n i g h - i i c v e ’ l s  of b n r t h  l i m i t a t i o n .
Th e s e -  f a c t o r s . he c - er ic  l n n d e - s  - c- l i n d e -  s e - M a  m c t  i o m l  ~v i t b i  t u i e  e x i s t  i n i g
m o d e - I s  of a g e - s p e c i f i c  r n a r n t a l  f e r t i l i t y .  T r u s s e - J I . T 
p r e ’ s e - n t e ’ t i  at  t h e ’  J l ’SSP  s - m i l i n a r  on - i n a t u r a l  fe r t i l i t y . P a r i s ,  M a r c h
J 177

~~5, T r i n s s e l l  i c i c . c  i t .  m i  f o o t n o t e -  5 7 (  d i s c u s s e s t h e -  ne t-cl  f o r  m o d i f i c a t i o n
of v ( a I  t o  i n c l u d e ’  a m a r r i a c c ’ — r l u r a t i - i n n  c - f l ’ c t . a n - i d  t b - i t ’ p r ob l em s  of
d o i n g  t h i s  e x t -c ’ I- i t  i n - i  an  o\’c ra Il f e r t i l i t y  m a c i t - I

The ’  fa ’t t h a t  B ,’ i s  not p t ’gg c ’d  to  a n y  p a r t i c u l a r  a g ’  n n , e v  be- o t  p e ’ r —

t i c i u l a r  i n n p o r t a m m c e ’  i n - i  d c ’s i - r i b i m i g  f e - r t i l i t v  c h i s t r i h i n t i c e n i s  s u c h  as  t hi n se -
m n  t in ’  S’v - e’d I si-i t i m e -  s e- qunc  r ices  - in  w h i c h  low o rd e ’ m’ h i  r t  1-i s i n - i f ]  Ut’  nc c V

• t h e ’  c i i s h r i h n m t i o n  we ’l l  above  a c e -  25  f or  n i n i s t  o t  t b - it- p t - r i n d  a n a l y z e d .
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60.  Mean  n u m b e r  of c h i l d r e n  per woman fo r  the  n a t c ur a l ’ s c hi e d u l e s
r a n g e s  f r o m  10.9  to 6 . 2 , compared  to a hi g h of 7. 76 for  M X 2 O .

6 1 .  When Sundbarg n s e s t i m a t e d  a g e - s p e c i f i c  m a r i t a l  f e r t i l i ty  r a t e s  for
ages  2 0 - 4 9  fo r  fi ’ce- - yea r  p e r i o d s , 17 50- 1890 , a r e  appended  to the
6 8 - s i n g le - y e a r  s e r i e s  for  1892-1959 , amid the  whole s eq u e n c e  f i t t e d
by t he same EHR p r o c e d u r e s  used in t h i s  r e p o r t , t i -ne 29 v a l u e s  of

V a. and 
~~~

. c o v e r i n g  the f i r s t  140 y e a r s  f l u c t u a t e  s l i g htl y a round

the v a l u e s  of a. and $. fo r  1892- 1894 .

6 2 .  If the  Coale  model f i t s  a schedule -  p e r f e c t l y ,  tb -ne v a l u e  of ni w’ill  be
the  sam-n e  at all age s , i n d l i c a t i n i g  t i -nat  t he  p op u l a t i o n  fo l lows  the
s t a n d a r d  age p a t t e r n -n  of d e c l i n e  of f e r t i l i ty  w i t h  u n i f o r m -n  i n t e n s i t y .
The c al c u l a tt d v a l u e s  of m for  tb - n c- sc ’  S w ed i s h  h i s t o r i e s  do sb-now
v a r i a b i l i t y  w i t h  ag e ’ f o r  any g ive- n -i v t - a r  and  v a r m ’  i n  d i f f e r e n t  ways  in
d i f f e r e n t  pe ’r iods  , probab l y d u e ,  at l e a s t  in n p a r t , to  the  effect that
c h a n g ing  age p a t t e r n s  of  m a r r i a ge -  an-nc ! e n t r y  i n t o  c h i l d b e a r i n g  h a v e
had on -i t h e  c r o s s — s e c t i o n a l  s c h e d u l e s,

63 .  A ne- w p r o c e d u r e  fo r  d e t c r m i m i i n g  a s i n g le value ’  of rn b y r e g r e s s i o n
(A. J. Coale , personial c o m rnu n i c a t ion  also e nn p i i a s i z e s  t i-ne shape
o f t h e  s c h e d u l e  over  the  c e n t r a l  age s  of c h i l d b e a r i n g  an -id o m i t s  some
hi g h e r  ages  t ’n t i r c - l y . B y r e m o v i n g  d e p c ’n d e n i c e  of  NI on age g r o u p
2 0 — 2 4  but l e a v i n g  v a t  p egged  to  t ha t  age  g r o u p  , t h i s  p r o c e d u r e
p r o v i d e s  fo r  these ’  S we d i sh - i  s c h e d u l e ’ s  a t i m e s e qu e n - i c e  of ni w i t h  tb - i c
same’  p a t t e r n  of v a r i a t i o n i s as  t i-nose in  Fi g .  10 but  w i t h - n  va lue ’ s r a m g i n g
I r om - 2 to 1. 7. Al l  of t i - i t - s e  p r o ce d u r e s  a pp e a r  , t h e n , t o  p i c k  up  t h e
s a m e- p a t t e r n - i  of c h a n g e’  o v e r t i m e  in - i  t i -n e - s e’ s e h i ec i u l e ’  s - Tb -ne FI-IR

s t a n d a r d  t o rr n  p a r a r n e ’t e r  
~~~

. a p p e a r s . howe ’vc ’ r . to  r eg i s t e ’ r more-

f u l l y  i m  a ~ i n i g I e ’ p a r a m e t e r  ( s e e  a g es  4 1  a n d  4~ the  c h a n ge  in  a g e
cli  st r ib u t i o n  of f e r t i l i t y  a s s o c i a t e d  w i t h  l i ’ i i i t a t  ion  of b i r t h s  than  do
t h e  C o a l e - — T r u s s e ’l l  p r o c e - d i n r e s  , w h i c h  v a r i o u s l y  d i v i d e  t h e  f o r c e  of
t h i s  c h a n g e ’  be - twe en  m a c t i n g on -i v ( a  and  Vi a c t i n g  on n ( a
d e p e n d i n g  on the  mn eth iod  of d e l  e ’ r r n i n i n g  u n .  Th i s  d i v i s i o n  may , in
son -n c-  i n s t a n c e s , be’ of c o n s e q u n e n c c ’  in  ti - n e - i n s e  o f  the ’  C o a l e — T r u s  s e l l
m o d e l  t c ’ r t i l n t v  sc i - i e ’d u l e s , wh i c h  i n c o r p o r a t e  t h e  Coa le  model  of
‘n a r n i a l  f e ’r t i l i t y  ex c e p t  f o r  o n n i s s i o n  of  NI:

mn - v I a I1 ( a )  - G ( a ’ m i t a e ’

w h e r e  f l a t  a g e - s p e ’c i f i c  o v e r a l l  f t ’ r t i l i t v  r a t e
G ( a t  a g e — s p e c i f i c  p r o p o r t i o n  e ’v e r -m a r r i e d

To the  ex t e n t  t h a t  v a r i a b l e  a s p e c t s  of m a r i t a l  f e r t i l i t y  would have

V p.
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been i n c o r p o r a t ed  in M a c t i n g  on n ( a ) ,  t h e s e  a s p e c t s  would be
absorbed  by G ( a ( , t h u s  a t t r i b u t i n g  to t i-ne age  p a t t e r n  of m a r r i a g e
sonne- of the  v a r i a t i o n  in  the  ove r a i l  -I t ’  r t i l i t y  c l i s t  r i b u t i o n  ac t u a l l y due
to marital ferti lit y

64 .  To ta l  ra te  of m a r i t a l  f e r t i l i t y  r e f e r s  to t b-ne s um of a g e -  s p e c i f i c  r a t e s

for  the - f i ve - y e a r  age  g r o u p s , ~~~ f (a( , e - x p r e s sed  in ti -ne r a t e  fo r
j = 1

w o n f le -n  a t  age  cU t  4 1/ 50 . 
-

6 .  Se- c M o s t e l ] t ’ r and T u k c ’v , op .  c i t .  inn f o o t n o te  5 . pp .  2 6 8 — 2 7 0 , fo r
V d i s c u s s io n  of t h i s  u se  of r t ’g r e s s io n .

66 .  Impre n- - i  s i o n s  of c h a n i g e  in  n ia  r r i  a g e -  pa l l  c - r n - i s arc-  bas t -d  on a s u r n m n a r v
of some’ of  E w b an ik s f i n d i n g s  f o r  s i m i g le ’ — y e a r  b i r t h - n  coho r t s of 18~~1 —

I F w-ban k  , b c  - c i t .  in - i  foot  n o t t ’  14 1 . To be’ coni  si s t e ’n t  w i t h  the -
c l e ’ s i g m a t i o n  f o r  c h i l d b e ’a r in g  e - o h or t s  by f i v e — v c ’ a r  age ’ g r o u p  used
t h r o u g hou t t h i c ’  r e s e n t  w o r k , t h e  m l i c ’ a n  and ~V a n i a n ic_ e  of  a ge-  at  m a r —
r i a g t -  fo r  - o h or t s  a c e d  J _ J 1  i n - i  a g i\ ’ e’n y e a r j~ t , c i e n  h e r e  as tbi c
a v e - r i c e  of Ew b ank s \ a l u n e ’s o r  t h e ’  l i v e  coh o r t s c om p r i sin g  t ho s e

~~ho h ,t ’c a n in e ’  1 5— 1 i n  I h :i I ~ c _ c  r -

Y e a r  a t  .‘\ ge - 1 — 1 °  :\ g e .  at Ntu rriag e’

~~( r a n g e -  I ~~ r a n g e - -

V e e r s  y e a r s
1 87 6 - 1 S7~ 2 7 . 7 1 - 2 7 . 6 !  6 62 - 1 - . 1 )

1 5 5 0 — 1  5 1 1  2 7 .  5 4 — 2 7 .  2 s  6.  ( 0 — 6 .  4 ( -
b~~~)2~~l ’ ~ 1 1 2 7 .  2 2 - 2 7 ,  0U 1 ~~~~~~~~~ ~4
I ~ l 2 _ I l l  7 21. 2 — 2 7 .  6 6 , ( 4 — 7 . 1 1

1 1 1  ~ — b  0 ) 1  2 7 .  7 0 — 2 7 .  75 7. 1 7 — 6 , 75
1’ 122 ~~1’ 12 1 2 7 . 1 4 - 2 1- i . ~ ~~~, ~~~~~~~~
l 0 30~~1 ’n 4 l 2 6 . 4 1 - 2 4 . 4 6

( 7 . Si~~m - i u f i - a n - i t  I t ’v e l s  of w i d o w h o o d  or d i v o r c e -  at c h i l d b e a r i n g  a ge s
wou ld  , of c o u r s e -  , a l s o  add to t b - n e ’  t i e g  r e’t’ c) I po s i t i v e ’  s P -wnw S S of
t he ’ a v e - r a i l  f e r t i l i t y  d i s t r i b u t i o n .

( 5 . T h i s  -x p r e s s i o n i  of n it - an  m i u m m n b e - r of c h i i l d r e ’ n n  p e r  m a r r i e ’d  wo n ru an  i s
s v n t h i t ’ t i c  f i r s t  of a l l  in - i  t h e  sanne- sen se- -c s is t i n e  c r o s s — s c ’c t i o n a l  ‘f i’ R
e’ xpr c’s se -C! by ( XT t ( s ) ) :  i t  s c u m s  t he f e  i’t i i i  I V e’ xpe -’ r m e mice  ‘ 1  wonie ’ mu in
a m i ni mi)t- r of di  ffe’ rem it age en h -nc ) r t  5 at  a g i ~ en time’ as i t  t h i s  we ’ r e t h e
c h i l c i b e a n ’ i m i g  e x p e r i e n c e  ot  a s m n g lc c o h o r t  - i n \ e ’ r  t i m e ’ . Tine e x p r es s i on
is  syn t h e t i c  in  1 se ’ u ’on i d  s t - m u s e  a l s o :  i t  s u m s  at  a g i v e n  t i m e  th e ’  t

V
e r _

i i i  t y c x  - i i -  r i e n - i - i- c ’  b y a g e ’  -i n t t h o s e ’  wo me nn who we’ re- t h e  mu n - i - i a r r ic—c l  , as

i f  all of t i - i t - s e ’  wom en h-nacl b et - n  m i  a s i n g le’ m a r r i a g e -  c o h o r t  w b i i c h i

• s t a r t  c’d c - h i  i dhe ’  a r i n g  a t  a g e  1 ~~ — 1 1  a mu ch bore’ c ’}i i  Id r e ’m i  at c-ac ’ ii age  at
t h e  s a m n u ’  rate’ as d id  t h o s e ’  w i-no w e r e  a c t u u a l l y  m a r r i e d  at  t i -n a t  age .
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60 , F u r t h e r  work  shows tha t  both a l e g i t i m a t e  f er t i l i t y  sequence  and a
“ m a r r i e d  or ac t ive l y c o h a b i t i n g” s e q u e n c e  can  be as well f i t  by EHR
a n a l y s i s  as ca l - i  the o v e r a l l  and m a ri t a l  f e r t i l i t y s equences  ana l yzed
h e r e  B r e c k en -n r i d ge , u n p u b l i s h e d) .

70.  R e c a l l  t h a t  two t r i a n g les  of i n c o m p lete ’  coho r t s a r e  o m i t t e d - - o n e  at
the  beg i n n i n g  of the sequence , one at the e n d - - s o  t h a t  a m at r i x  of
l8~ y e a r s  p r ov i d e s  155 comp le te  c o h o r t s .

71 . B r e c k en r i d ge and Orav , b c .  c i t .  in f o o t n o t e  4 ~~.

72 . The c o m p a r a b i l i ty of X2 0  an -id C20 time ’ p a r a m e t e r s  can be estab-

l i shed  in the  same way f r o m  the appropriate’ pairs of A . and B . age

v e c t o r s , wh ich  arc’ shown fo r  all  s e q u e n c e s  in - n A p p e n d i x  B , Tab le  B2 .

73 .  The ’ l 1 4 2 _ 1 ) 4 5  a b e r r a t i o n -n  in a’ . f o r  bo th  X l S  an - id X 2 0  and the post-

1051) r i s e ’  inn t h i s  pa r ame -t e ’ r f o r  N l S  hav e -  a l r e a d y b een - i  n -noted  in -n t h e
s h o r te - r t i m e  s e-q u e n c e s , XX 15 an-nc ! X X 2 0  ( s e - e  page  16 I .

74 . T h e r e ’ , a f t e r  1000 , onl y the cohort s of 10 14 19 17 , 11 15 , 1920 and
19Z 1 f i t  the ’ nnod e l  w i t h o u t  definite’ de ’parture for at least one age cut.

75.  Ew h a n k , b c .  c i t .  in - i  f o o t n o t e  66.

76.  H o f s t e n  ant] Lund s t r o m - i - i , op .  c i t . in  f o o t n o t e ’  10.

77 . The ’ y e a r  1702 is  n o t a b l e  fo r  t i n e  a s s aa s i n a l i o n  of K i n g  G i u s t av u s  I l l
a f t e r a pe r iod  of p o l i t i c a l  u n r e s t  . Seve-re  f a m i n e  is v a r i o u s ly
r e - c o r d ed f o r  y e a r s  I ron -n  1780 to l7 8~- . (T h om a s , F) 1q 40 , Social
; ! V~~~i~~~~mic A sP e ct ~~V of Sw- c - d i s h  P o p u l a t i o n  M o v e men t s . l7~~0- l 9 3 ~~.
N e w  Y o r k :  M a c m i l l a n - i , iw. 81 — 8 8 , 10 2 — 1 0 8 , i cie ’ n i t i f i e ’ s 1 7 5 0 — 1 7 8 3  and
l 7 5  as y e a r s  of m aj o r  c rop  failures. Utterstrom , G. , 1~~~4 . ‘‘Sonne
l) ap u i l a t i o n  p r o b l e m s  in - i pr t ’  — i n du st r i a l  S w- t - t f e n  , ‘‘ Sc a n c l i n a v i a n
Eco n -n onr i i c  H i s t o r y  R e v i e w  2 , pp.  10 3 - 1 6 5 , q u e s t i o n s  the  h a r v e s t
i n d e ’x  w h i c h  was  T h o m a s ’ criterion -i , anti iden it ifie S 178 ~—l78~ as
f a m i n e -  y e a r s .  I W h e t h e r  t h e s e  c ir c u m s t a n c e s  a f f ~~cted the  a c t u a l
l e ve l  arid age  d i s t r i b u t i o n  of b i r t h s  in t I n e  y e a r s  in - i  q u e s t i o n , or
whether they  le .d to e r r o r s  in - i  p op u l a t i o n  e’ st in -n a te ’ s o r  in -n r e c o r d i n g
of b i r t h s  is open  to i n v c ’ s t i g a t i o m - i .
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AGE CUT

AG E CUT RE SIDUALS
Lower Uppe r

Mini mum quartile Med ian quart ile Max irm u—
19/20 — .03 66 — .0060 — .0012 .0042 .0637
24/25 — .0956 — .0062 — .0015 .0054 .0240
29/30 — .12 92 — .0068 .0004 .0058 .0236
34/35 — .0670 — .0048 .0000 .0062 .0265
39/40 — .0223 — .005 7 .0002 .005 7 .039~
44/45 — .0180 — .0054 .0011 .0044 .0515

Fig. 2 .  Schematic plots of res idu al , by age cut (folded •quare root •cale c
from EHR fining of F, . A A . 4 f i B . to the cohort age 15-4°

overall fertility sequence . 1775 -192 9.
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Fig - 3. Schematic p lots of residuals by age cut  t o l d c d  s q u a r e  root scale
from EHR f i tti n g of F r 
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